there were pre-Vedde ash eruptions of rhyolite that may have contributed to North 23
Atlantic Ash Zone 1. 24
This study expands the tephro-stratigraphic framework of the North Atlantic and 25 provides a marine archive in which the timing of tephra layers (useful as isochrons) can 26 be directly compared to major ocean and climate events of the last deglaciation. 27
Furthermore, by correlating tephra layers and abundance changes in the polar 28 foraminifera, Neogloboquadrina pachyderma (sinistral), to equivalent tephra events and 29 inferred abrupt cooling/warming in Greenland ice-cores, contemporaneous 14 C dated 30 planktonic foraminifera have been used to estimate changes in the surface radiocarbon 31 reservoir age south of Iceland. Consistent with previous studies, larger surface reservoir 32 ages are calculated during late Heinrich Stadial 1 and the Younger Dryas (~2000 years 33 and ~800-1900 years respectively). 34
INTRODUCTION 36
4 freshwater input, and climate over the last 21 ka (Thornalley et al., 2009; 2010a; 2010b ; 81 2010c), and they therefore constitute an important archive that constrains the timing of 82
Icelandic tephra layers relative to major ocean and climate events. Previous deglacial 83 age models for the cores, based on tephra correlation with NGRIP and changes in the 84 percent abundance of the polar foraminfera species, Neogloboquadrina pachyderma 85 (sinistral), allow 14 C accelerator mass spectrometer (AMS) dates of mono-specific 86 planktonic foraminifera to be used to reconstruct Rsurf. 87 In this study ages are expressed as kiloyears before 1950 AD (ka), except where 88 otherwise stated. NGRIP ages are based on the GICC05 age scale (b2k) ( Increased IRD deposition south of Iceland during Heinrich Stadial 1 makes tephra layer 158 identification difficult, although abundant un-weathered basalt grains were detected at 159 two separate horizons (tephra G2 and G3) within cores 10-1P (176 cm and 207 cm) and 160 15-4P (512 cm and 518 cm). Tephra G2 can be identified as a decrease in sediment MS 161 in core 10-1P and an increase in MS in the more distal core 15-4P (figure 4). Low 162 sedimentation rates in core 17-5P prevent the two tephra layers being distinguished, 163 although a peak in basaltic tephra was detected at 977 cm. Tephra G2 and G3 consist of 164 highly vesicular, light-medium brown grains similar in appearance to those associated 165 with the Saksunarvatn ash. 166
Geochemical analyses suggest these tephra are derived from Grímsvötn (table 167 S1, figure 5 ). Whereas all shards analyzed within tephra G3 have a similar chemistry, 168 characterized by relatively high TiO2 concentrations (~3.3-3.6%), a bimodal range of 169 compositions was associated with tephra G2, with TiO2 concentrations of ~2.4-2.7% 170 and ~3.4-3.7%. It seems probable that volcanic deposits produced during the earlier 171 eruption of tephra G3 were entrained during deposition of tephra G2. 172
Although basaltic tephra has been detected within NGRIP between 15.7 ka and 173 the onset of the Bølling at 14.6 ka, none of these tephra are likely to have been triangles. Core 17-5P also has a planktonic foraminifera 14 C date at 3.57 ka (not shown) so 670 the age of the peak at 8.1 ka is very approximate, being based on a linear sedimentation rate 671 from 9.54 to 3.57 ka. 672 
